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(57) Abstract 

PROBLEM TO BE SOLVED: To 
obtain a compound semiconductor 
light emitting element which is 
suitable for mass production by 
forming a metallic thin film electrode 
containing a dopant of the same 
conductivity as that of a compound 
semiconductor layer on the 
semiconductor layer and an 
electrode which is bought into 
contact with at least part of a 
transparent electrode formed on the 
thin film electrode. 

SOLUTION: An Si02 film 1 1 which 
becomes an insulating film is 
partially formed on the surface of a 
p-type GaN layer 7 containing Mg 
as a p-type dopant and a metallic 
thin film 13 containing Mg which is 
the same p-type dopant as that 
contained in the GaN layer 7 and an 
ITO transparent electrode 15 are 
formed in an area where the Si02 
film 1 1 is not formed on the surface 
of the GaN layer 7. Since a P-side 
electrode 1 7 for bonding pad which 
is brought into contact with part of 
the ITO transparent electrode 1 5 is 
formed on the Si02 film 11, the 
transparent electrode 1 5 can be 
formed easily without sacrificing the 
ohmic property of the electrode 15 
by the action of the metallic thin 
film electrode 13 containing Mg. 
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[if 13 G a N^^¥*gft/f JK 0 Jti 

-tit^m^mm^m^x'h -> x . 

BW7r>frfflRJ:U:jft*Lfc*l*«SfI nxGay 
AlzNi(x + y + z = l, OSx, y, zSl) 

f^l^^GaN«±a£ftL*:S&2 3S«Ml nxG 
ayAlzNl(x + y + z = l, OSx, y, zS 
1 ) b. 

W&2m9SLGa.NMtmiiStU BUfBBl^SMl n 
xGayA 1 zNJl (x + y + z= 1 , OSx, y, z 

s i ) ±izmfiLztitzmimmk. 

WiM 2mWM I nxGayAlzNJf (x+y+z= 
1. Ogx, y, z£l)±<0-atM«teB5l£$*L*:t£ 
*SJKfc , 

H!TIE^2»^I nxGayAlzNl (x+y+z= 

i. osx, y. zsi ) ±commmmmmmim 
eoffimzBtf&nt:. mm immrn i n x g a y a 1 

zN|(x + y + z = l, OSx, y, zSl ) kPJ— 
SUSS h £i£tf£«jf IBSSffi t . 

t 2«*fc «m ut^ t Asa 

[ H «W 2 3 G a N*ftefe¥*tM* t^SrlX 9 iU 

t7r-(riSH:^lifSlnxGayA 1 zNl 
(x+y+z=l, OSx, y, zSl) 
TMb. 

W&imWSLI nxGayAlzN|(x + y + z = 
1. OSx, y, zSl ) ±lCj&2^mMGaNJg£j£ 

ft$-£sxgk. 

BuKSl3?ttMI nxGayA 1 z Nil (x+y+z= 
1. OSx, y, zSl ) Jitl>ii2^2®«MGaNS 

*fi»-r^^ 1 *Sfc#J*M-4:DBi: . 
B?IS^2««SI nxGayAlzNl(x+y + z = 
1 . OSx. y , z S 1 ) jLa-HMKtt(3KttK*«Jft 

Hffffi^2^EMI nxGayAlzNl ( x+y + z = 
1. OSx. y. z S 1 ) ±<OMIB^K»fi£«^^ 

<ommz. mem2mwmi nxGayA 1 zni <x 

+ y + z=l. O^x, y, zSl) b Ir]— F— 
^hfc*tr£«»lfflM*JBdW-*xgfc* 
K^ISSKSffiXfcSBBttffi^^jS-t^xSfc . 
IJEieiWBLtfc: . ^ < b h mSBffl*S0-«i b mt 



WrATWfcb. 

wryr^rmsLL\ l zj&M : Ltz j m\mmmi nxGay 

A 1 zNl ( x + y + z = 1 , OSx. y, zSl) 
b. 

W3ilW9%tI nxGayA 1 zN«(x+y + z = 

i, osx. y, zsi ) xfcrjfcfeut, mmm&n 

-t&^mWMI nxGayAlzNl (x+y+z= 
1 , O^x, y, zS 1 ) b. 

iH2itSlnxGayA lzNJf<x + y + z = 

i. osx, y, zsn btmzti. mumimmm 

InxGayAl zNl(x+y+z=l, OSx, 

y. zsi ) ±izmj&.ztitzmin&b. 

ms£&2&WS.I nxGayA 1 z NJf (x + y+z = 
1. OSx, y, z S 1 ) <0&MMm*>M±.&»& 
Ztltl. mZm2mV.MI nxGayA 1 zNf (x + 
y+z=l. O^x, y, zSl ) i;|5j— ItiH-A* 

HUtE352#^SI nxGayA 1 zNfl (x + y+z = 

i. osx, y, z s i ) <D*mm±.izmi8.2ti. >m 

3r< b M&Ba9J«0HWfc«*4IIS2*Si:*:JMI 

Ltzz\ b znmb-r&fc-£m¥mft$£mT. 
^fc^^mwmm^wmxwx'h ->x . 

^7r4TWfc±iZ'mimmM.l nxGayAlzNl 
(x + y + z=l, OSx. y, z S 1 ) 
1Mb. 

I^Sl^SI nxGayA lzNjg(x + y + z = 

l, osx, y, zgi ) ±.iz¥nmmz?[-tz>M2m 

^InxGayAlzNi(xfy + z=l, OS 
x. y, zgl) fcJfcJIS-tf&Xgk, 
BUffiSS 1 InxGayAl zNf ( x + y + z = 

1, Ogx, y, zSl ) ±.lzmm2m9Ml nxG 
ayAlzNI(x + y + z=l, OSx. y, z S 
1) kl&Sf-fSlfn^iSr^fixVr&Xili:. 
Mie^2^^Ml nxGayA 1 zNJf (x + y + z = 

i, osx, y, zsd nmmmw>?vcom±iz. m 

E?M2m9mi nxGayAlzNl (x+.y + z = 

i, osx, y, zs i ) bm— mmmv— s^h&is 
ts&immw&*mfcfhiMb . 
m&mwmm®±izmwwmzB&L'f&JMb . 

HUfB^2^«SI nxGayA 1 zNJf (x + y + z = 

l. osx. y, zsd <o^mmm±iz. ^<t«> 
iiraBa««so--«t»ri«2mi«r»ift-f4xsi: 

[ lf*Jg 5 ] G a A s 0 
Sl^GaAslSfc, 

^SS 1 S*^G a A s m&LklZWB LKimmcDA 1 G 
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a I nPJf fc. 

^KhA i Ga i npmn&imizmfczixtz^mm, 

iGaAslt, 

2 a A s *±<0-«««tC»lSSn3ltlft« 

BUlBm 2 igUMG a A s «±OfriBffii»JBi^^tSJ^ 

#«§9 h £-£-tf<&Jg?IJ£m*i£: . 

»fc«-r**i**i:* 

mtim i ®ssg a a s mmmmizB&ztLfzm 2 ®sb 
fc tftflitfci t £tmk-thtt.&to*mft$mm=F. 

^lmmmGeLAsmfiLUzmmmcvA iGainPi 
zmmmt&Tmk. 

zti^A 1 Ga 1 npm<Q&±Mt l zm2mwmGaAs 
wm 2 iitiG a a s m±<7)-ummzimmz&fct 

hTMk. 

■mm 2mnMG a a s m±<omttmm&®Mmj*\- 
(ommz^ mm2mmm.GsiAsmkm-mmm.Y- 

m&mmmwfakizim^fezi&fgtf-zTMk , 

ssn 1 mmzBfti'fzjM k , 

ms* ii®g a a s^sE^2«^Sr^m:-rs 

let - 1 

[»*JS7 3 ttSEIHUKtt. SSl^«aA 1 Ga I n 
P US) S I ->{±m 1 mMMG a A s mX'$> h Z k Zft®. k 

h mm 5RX/6 wmit^^tewtm^mfz 

[ mim 8 3 m ^smzmt . iss^frKtEB 
zti&zkzmkk -t-zn^m 1 nm 1 wm\^^ 

[000 1] 
[00023 

[«*<ioSEfif] jam j: 0. ^lifrRsiaR^Hift**^ 

GaN, InGaN, GaA 1 NfWaNM^ 

mmtnzm^te&KMTtf. fa*mt?A*-Y <l 

ED) ttV-WAX-Y (LD) fc LTaa$*lTt< 



[ 0 0 0 3 3 -TOG a NiMb^flliNiffcJgjesmi, -9- 
yr4Tmi^lzfc&Wmt*mt:fiZ%Z-£Z. -97r 

■i Tmmzmmm®x$>&tz*b . g a a s jbi vt 
mzmzMf&?h£m s h&. zt>iz. •fyr^rm^. 

tfftfttii-glztt LTi83fett#fc h tz#>. -97 r A Tmm 

frezftzmtyft-tzktf&w 

[ 0 0 0 4 3 EI 1 2 <±. mk<?)G a N£ft£«MN9fl& 
3fc^?)»rffi«§jtllT'*> h . -9-7 r >f Tffifc 1 C0±(c. 

m®9, i nmzfawtitcc^h. wtatwoly 

WTOiGaNA' 7 7 7i3 > n®GaNJI5. pSG 
aNJf7jP|fifijS*LTVv&. P MGaNJi7tf>-gp>' 
X -y ^->^±§^TSSai Lfz nSG a Nil 5 tCNffllim 
®9#. P^GaN«7(CPffl!imflil 7#^j££;h.T^ 
Zil^PmrnMl 7tN«»fi9*». 0-Y7U- 
A 5 3 <7)±(C&^-* b^g«tt&*#M 5 5 17>> 

[ 0 0 0 5 3 -T «D<k 3 &1Sf3S<0G a NaHb&M¥*fl& 
jfcS'f-T'fi. ia^«):dlCnSGaNJg5&^-LTpMG 
aN«7*^NfflJ«ffi9^^tTfl:»SE* J Jii&h.. nSGa 
NJiSfcpISGaN^fcO^fflTflftLJt*^ -9" 
7 r 4 TSJK 1 Sril 0 * SftS . 
[0006 3 GaAs, A 1 G a A s s A 1 G a 

I nPftOGaAsM-&Wllttlfi&fflt*ll5Ef 

V^S. I<?)G a A s M-^ti)¥^*i7tf ?l±. Ga A 
smfa±lZimm<7>A l Ga I nPJf PM 
tS*^Ul±NIfgO- ^TSrA 1 Ga I n PSfflJC 
W&GaAs (C^fiS-T ^, . 

[00073 vStt*T?y£L*:3fc£. «S"C38^iiS •! 
t^AlGal nPSfflHA^JROai-r^tc, *SS5r 

[00083 01 3<±. ^GaAsM^¥«* 
^S^f OBrlli«)tiaT'*> nlGaAsSl3 1« 
±CnlGaAsA'.y7Tl3 3, nlAlGalnP 
?77K135 > AlGaInPSttl37. plA 1 
GaInP?77h'13 9« pSA 1 Ga A sflmit 
J157. plGaAsny?? hJf4 3*^ftLT^ 

pSGaAsny?? N®4 3 «0±(CP 1191:^4 9 
t>K nlGaAsit31 ^KlB(=Nn«fi 5 1 #Jg& 

[00093 -cOi 3 =Sr«ig(5DG a A s^^^** 

ftjeawrii. p«w«4 9*»feaEft.4«s*«. pia 

1 GaAsm?3at:HJ^5 7T1£Si$ilTAl Ga I nP 
SttJl3 7tCj4A$it, A 1 Ga I nPvStt!3 7 tp 
iAlGaInP?5'vKi39 fcOJf&BT'SBELfc 
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P{fflffifiS4 9<»>£>IK9!lJ$*t£. 
[00 103 

mwtfm&LXot-t&mM] LfrL%wt>. mi 2 
imn 5 5 a* y - f 7 a 5 3 n 

is a - h tZ «k tf VVfe . ZtlZmif&tzMZ 

*F1M < LT U — H 7 1 — A 5 3 CDWN&Zfc 

<-f&c\btf3?Z-t>tL&tf. lft0^xy\*^IXixS« 

£. ifc* U — K 7 1^-^5 3 kSR^fc^^^HSai 

fWfcweM**s-*-*fc*>. assents a ran 

[00 11] — 01 3T3SLfcfi!*<OGaAs*ffc; 

^wNwxxaR ftii, pSa i g a a s ssattfea 

5 7 coif 3*GF-HJ"C*4 t«a»H-»t:it«t*#ir. 

PWJ««S4 1 G a I nPvgttJf 3 7<7)MZ 

mm.tf&AZ*t. »3teL3t3t^PfflyS®4 9tCjg^iXT 
H-^J-^JR 0 ffi-»i:=Sr < =5: ^» . «^&ife!PF+#-e&S t. 

n°7-*<# ^ t v % a o ?t . £ 

il5rl!S<0C(ipMA 1 GaA s«g5t£ilJg5 7&^<-T 

[ o o 1 2 3 § t>iz. mzmt txnm^ -1310 

7 Opiate. ^•-5-/7«-&#ttSr^^mco^B^ 
[00 1 33 *^Bj(iJ3Lh«o j; ?%fflmizm*XfSt£tL 
[00 143 

fc*>. *^c7)^l£0|gHJ^#@!{i s GaNM^W 

-t7-M7*«k, ^■9-7r'fr*«i±m*t^ 

Ltl2i@GaNlk > H^2#«3!!GaNJIfcSfe 
ftSfU mfiem 1 3I«SG a NJ§_hfc:»Jic3*lrt:iS 1 * 

m t , Mem 2 @€ss g a n ji jbo-arawt jb* s ft 
ftteiiK t . mzm 2 mnm g a n sicofrf a*eiiJffi^ 
jmmj*ycomiiizMftiztiti. mszm 2#mMG a n 

[00 1 53 SB 2 OSMftOWatt. G a N3frffca«»¥# 



T'fcoT. ^7r>T7g8LLfcmSSMGaNJf£j£ 
^^-tirSXSt, KISl^SGaNJi±^2^^ 
GaN*£j£ft$-tl>Xgt, BIE3gl£«MGaNJI 

±tfl5ie^2^msG a nji tim-t&& 1 
-rsxmfc. tJiH»2SWBiGaNa±<D-»aw(cift 
awt»j«-*-*ajBi: . mz%2 itio a N«±OH>r 

BEtt»BWJS««ian«>fW8fc: . WE* 2 *«£G a N 

t. tnaiettMJitc. 'j>-%<bi>mmwmm<7)-&b 
m-?hw>2mm*mwL-thTMb i^mLtczbizh 

[00 16)glMl2«|CJ:nil t7r>(7 
0mi"*M?3!f , «r<. MOTttftSn* 
GaN«||||*^^]R'?ffi-rc:t^T'#.&. &lRVm 

wmmtf®%b%o. &j&&m±ts. &2m®Tiz 

tm&rfh &<OX. W> 2 HMJMTFT&tfti' h Z. btftz 

<. tt%2wmzft^hv4Titv : T4v j rv%<nm& 
[00173 m3 rtw&Mmt, g a N&it-gm^m 

•9-7 r 4 rati , K-9-7 r T*«±lc^ft Lfc^ 1 
S1SG a NSt . Mlg 1 illG a N«±tCR£^ L 

*tmmtt-t&m2mwmG aNit . Msg2^ 

mSGaNJf fc*£ifii£i"U MISH 1^«S!G a NJl±fc 

m&zixtzmiwmb . frie^ 2 siig a N/i^*e 

^Ull^l-c0S±tC^fiK$^. BlTtBSI2Sfl:MGaNJf 
k H-^y^ ^t^JSif Km® i: . IS^JS 

aNi^^iitMsn, b ^m^mm. 
m<r>— mbm-tzm2nmb z&mttiz b iz&z. 
[00183 &4crmp%<?mmt. g a u^it-^m^m 

x-h^x. ■vyTjTmLkizmimmmGaNmzfc 

ttSS2SlSGaNfJfiE*?«ISi:. WBSIt 
1 ^€MG a NJg±lCHi)fBm 2mnMG a N«tffiigrf 

-i.igiiiffiSr^-rsxst. msSM2mmmGa^m 
(?)¥tmmim<?>m±.tz. «uien2^«MGaN«tisi 

b. m&mnm%m±izmmt:mm-zjomb. «r 

lem 2 ^SSG a NJi<0*ffi8W±t:» ^ < k h mi 

mwmm<?>-'&b&-rz>m2nm$:B&L-?z>xmb 

ffiLtzZblz&Z. 

[00 193 &3mfW.4cr>%.mz£tl.\f. %Z2m9M 

g a n m<n% 2 mmTmmz^t&wmiz lx \ * <nx\ 
&2mmm g a n m±izmm& mm- t&m&*wz 

S2OT^2^lGaN 
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[0033] Zcotzfo, M g £-&ts£mm&mM 13(0 

OSfHJMSil 5 2: OBEX'S 6, ftyFA^Wv 
KJBPBWS 1 7 ** I TOlffI 1 5 co— gflfc^ UT 

[0034] 03 fc*"*\k d fc» *^<7)G aN^-ft;^ 

m¥m#?ffl.m=F< l z£ixti. mi 2x^^1^(0x0 

nMGaNJ15 t plGaNf7J:^ffi*'^ 
ftSft&ft*. 1 7*TO$ni»GaNJHKI^ 

[0035] ZtUzX ■? % 04 ^ck o (c. ft^MHS* 

iBfcsSt^S: * «x m y - k 7 a 1 9 tcisa lt n aj 

ttfiS 9 1 v 4 r xy? < V? L , TiOx -f >^ < Fffl 
Pfflimfiil 7fcP$im«r? L 2 1 k^v-rr^f^ 

[0036] tfy-r 4 yjfKv vmpfflnmi 1 

<. »MilSt^^Si0 2 ESI lcOitClTO^^g 

«#PIIS<0ITOigBBTOl 5£rt-LT&«!(£iU 
HJiWWSl 32r^LTpMGaNJi7tC^^<aA$ 

[0 0 37] nSGaN«50|5l— ®±^N(PJm®9S. 

wmmtf®% t * 0 . ^i4#(6j±-f & . $ h iz s it 

fclC«fc9. &JGHn«ffl 3#T--/l*:J:oTi?IBIS 
?6LTM3fe&l>^tiSIMteLTL4 3t^3. tiro 

^> I - V»tttf>JBHfc«:»1-* i t £ . 
[ o o 3 8 ] SiQ 2 In. &JR&mff l 
3 . i roMBjimm 1 5 . atf#yf-f kjbp 

flKSl 7<7>flijmi. 03T'*L7t1iji^RS^. EI 5 

(a). (B) oian. •$v : fA>?K»f KfflPiiom 
a 1 7 #&jR?iJ&ms 1 3 av i t osb^«® 15 com 
mzm-r&ffl£Ti>&<. 1 1 1 towmsi 

50— &fc«LT»<xtoS*ftV^<DT&-&. 05 
{C) COXoiZ^ p3£GaNJ|7cO— »«WI&¥l&lt 
S2 3 (H4>. *»**«> £U Z<7)¥tmm2 3cr>± 
iz^yfA yfrtv KfflPISJiSl 7£^j£l.'Ck&^ 
tOT'#>&. £*UcJ:;fitt. Si 0 2 HI l£«Sj£-f& 

c o o 3 9 ] $ ctz, &mmmnM 1 3a&R&&-r l 
mzmmLx i>&\,\ z<r>x a &&s9Him& 1 3 



SSI 5£irLX%tilX£tz^tii£. pSGaNJf 7^ 

[0040] jare. *wmm-<mmm shdsics 
cfv vckw* . 0 7 - 9 ti . *»^zi»c 

^fcS G a A s ^^^mf^Kfi^^ 

[004 1] S-f. nIGaAsiI3 1^1{CnlG 
aAsA' 7 7r!33, nIA 1 Ga I n P 9 7 v KJB 
3 5^ A 1 Ga I nPvg'(4®37. pIA 1 Ga I nP 
9^-/YM39. mfp%LY-rtyYX'fo&Zn*i5tS 

P iGaAs3^?M4 1 zmmiazitz 07 

(A) ) . pfGaAsny?; h]g4 lC0±<7)-gPIS 
t^tC nIA 1 Ga I nPib&WinSGa AsOmSE 

7u-y?m43zmm-h mi (b) > . 

[0042] plGaAs ayff^YMA lcr>± 

v 9 M 4 3 £ ftT 1 MHKk: , p M 
GaAs3^; h^4 1 bffl—C0pW\ i —J<ybX'$> 
Z> Z n £^-tf&JKfIM®&4 5 . AuZn = 5nm. 4 

3 0-C, 1 5^v-y^(c<J:-5T^-r2. (08 

(A) ) . «8Srn-/i7«4 3fc^JR»!i«S 

4 ITO^BBSfli4 7$r»f£-r-g. (08 

(B) ) . 

[0043] fiftl^ ®J/D «y 9MA 3<7>±.C7) I TO 
SBJ«®4 7 JX 7 fy;7MU^ft, I TOgBB«® 

4 7 1 it -r^ p mm&4 9 Sr^-rs t R«^*=. 

nIGaAslS3 1 (7)^B^N<imffi5 1 *Wf$.-?2> 
(09) . 

[0044] CliOi 3 fc^-SISfe»®f (4. Pffl«S4 
9<7)TttC^kp nffiif^-ri.. niAlGalnPJ) 
|>V'><4n^GaAs<7)flSE7'Ov^«43$r^fi?.t. P 
W««54 9 wiTFfc^aWWi* £ t HJLit LT v ^ . 

PKi4 9*UTO^ti4 7^- gSfcSL- 
•CV^*^. 09OJ:aC ^^^038^^4 7 
A 1 Ga I nPvS1fc^3 7W»& 
<iiA§n&. A 1 Ga I nPftH£m37b 

PIA 1 Ga I KS3 9 tnm&MlZti^ 

x. m-%m&mhtihtmzm.Ltzft*ymfk< 

[0045] «^yo-y^J14 3 5rGaAsm 

tSf&X'h&tMz, 01 3-C^U!tJfV^ P aA 1 GaA 

[00461 ^rfc. «8E7"n ••/ ^S4 3 . £JK?Sffii©E 
4 5.1 TOW*m!&4 7 . Pflffl€Si4 9(7J^jt 
«. 09-C'^L^«ittcRB4>-f. 01 0 (A) - (C) 
<0 J: o fc. Plgm&4 9 1fi&JKf*tto4 5 mf I T O 
ifBj©£4 70M^lC«-r^ffiitT't^< . 'J>-%< 1 1 

I TOJS0J«a4 7 CO— SPCJt LT^ix(f^v%t<7)-c$) 
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[00473 ifc. SS5yn-y^Jl43t±. nMA 1 G 
a I n P|>SVMinlGaA st'J)5*Sli^< , Si 

o 2 wnmmvffiis. Lxii&^hnx'hi. z<r>%£ 

it. 1210 (A) - (D) VtfctXoKffimiz-tZZb 
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